INTRODUCTION
Among the various methodologies used in epidemiological studies, N. gonorrhoeae multiantigen sequence typing (NG-MAST) and public multilocus sequence typing (PubMLST) approaches have been widely adopted for molecular typing [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] .
NG-MAST is an online public database based on the analysis of sequences of internal fragments of two hypervariable genes, porB and tbpB, which encode superficial gonococcus antigens [5] . The NG-MAST analysis results are presented in the form of discrete allele numbers and sequence types (STs) for each isolate. This approach has been used globally to study prevalent strain genotypes, their transmission in sexual networks and core groups, and to describe distributions of resistant strains [6] [7] [8] [9] [10] [11] . PubMLST is also an online public database, which originated as part of the development of the multilocus sequence typing (MLST) approach to the characterisation of bacterial strains in 1998 [12] . Databases for Neisseria spp. are available for the MLST approach using seven genes (abcZ, adk, aroE, fumC, gdh, pdhC, and pgm) and are also available for single gene approaches which target porA, porB, fetA, fHbp, nhba, and nadA. There have been many epidemiological studies to characterise Neisseria spp. using PubMLST [11, [13] [14] [15] [16] [17] .
Microbial reference strains are essential in diagnostic or research studies to verify the reliability of the test results and can be used as internal quality control for quality assurance. The American Type Culture Collection (ATCC)
is one of the most commonly used microbial reference resources worldwide. In the current study, we genetically characterised and evaluated the stabilities of ATCC N. gonorrhoeae reference strains by NG-MAST and porB sequence typing using PubMLST.
MATERIALS AND METHODS 
Amplification and sequencing of porB and tbpB
Polymerase chain reaction (PCR) and sequencing were performed as previously described [5] . Primers for porB [reverse]) were designed using conserved sequences to amplify a 589-bp fragment. The PCR reaction involved an initial 4-minute denaturation at 95°C, followed by 25 cycles of denaturation at 95°C for 30 seconds, annealing at 58°C
(porB) or 69°C (tbpB) for 30 seconds, and elongation at 72°C for 1 minute, with a final 10-minute extension at 72°C
and cooling to 4°C. The size of the amplified products was confirmed by electrophoresis. DNA was extracted from the gel and then sequenced using a BigDye Terminator v3. 
Sequence type and allele number determination by NG-MAST and PubMLST
The results of NG-MAST and porB sequence typing using PubMLST are presented in Table 1 and ATCC 49981 were also identified as the same type by both NG-MAST and PubMLST; however, in this case, the information provided by the ATCC was insufficient to infer whether they have the same origin or not. The phylogenetic analysis of porB and tbpB was also in agreement with the NG-MAST and PubMLST results for 
